Secondary binding site of the potato carboxypeptidase inhibitor. Contribution to its structure, folding, and biological properties.
The contribution of each residue of the potato carboxypeptidase inhibitor (PCI) secondary binding site to the overall properties of this protein has been examined using alanine-scanning mutagenesis. Structural and enzymatic studies, performed on a series of PCI mutants, demonstrate that the proper positioning of the primary site for efficient binding and inhibition of carboxypeptidase A is significantly dependent on such a secondary contact region. The aromatic residues in this region play a key role in the stabilization of the PCI-enzyme complex, whereas polar residues contribute little to this task. A comparative study of the oxidative folding of these PCI mutants has been carried out using the disulfide quenching approach. The data, together with the structural characterization of some of these mutants, clearly indicate that noncovalent forces drive the refolding of this small disulfide-rich protein at the reshuffling stage, the rate-limiting step of the process. Moreover, it reveals that by introducing new noncovalent intramolecular contacts in PCI, we may create more stable variants, which also show improved folding efficiency. Taken together, the collected results clarify the folding determinants of the primary and secondary binding sites of PCI and their contribution to the inhibition of the carboxypeptidase, providing clues about PCI evolution and knowledge for its biotechnological redesign.